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CONCLUSIONS	
	
	 The	methods	used	in	this	study	show	promise	for	the	study	of	the	habitat	
characteristics	of	N.	melanostomus	and	other	rare	riverine	fishes.		The	importance	of	the	
frequency	of	inundation	and	the	ability	of	a	pond	to	hold	water,	play	a	vital	role	in	the	survival	
and	proliferation	of	some	species	such	as	N.	melanostomus.		
	 There	are	several	possible	sources	of	error	and	difficulty	in	the	interpretation	of	the	
results	in	this	study.		Due	to	the	relatively	small	sample	size	and	sites	to	examine	these	
relationships,	there	may	not	be	sufficient	information	to	characterize	the	relative	importance	of	
some	of	these	factors.		The	size	of	some	of	the	water	bodies	was	a	limiting	factor	due	to	the	30	
m	spatial	resolution	of	Landsat	data.		The	Semi-Automatic	classification	method	can	lead	to	the	
over	or	under	estimation	of	water	due	to	the	many	possible	variations	in	the	characteristics	of	
water.		
	 Future	work	could	improve	on	the	methods	used	in	this	study	that	would	lead	to	a	
better	understanding	of	the	inundation	patterns	and	the	character	of	the	floodplain	ponds	that	
are	N.	melanostomus	habitats.		The	first	would	be	to	link	each	pixel	from	the	classified	water	
images	to	the	river	gages	in	the	Pascagoula	River	similar	to	the	method	described	by	Y.	Allen	
(Allen,	2015).		By	correlating	the	presence	or	absence	of	water	to	the	stage	of	the	river,	a	more	
complete	picture	of	the	patterns	of	inundation	could	be	created	based	on	the	greater	temporal	
resolution	provided	by	the	daily	measurement	of	the	river	gage	height	measurements.		
River	gage	data	could	also	be	used	to	plan	the	timing	of	future	sampling	to	follow	inundation	
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events	after	the	turbidity	has	settled,	to	identify	new	locations	and	monitor	the	population	
success.		
	 Another	method	that	would	improve	the	understanding	of	the	area	would	be	to	
interpret	elevation	data	for	the	floodplain.		Lidar	data	for	the	Pascagoula	watershed	are	
available	and	would	provide	a	detailed	elevation	dataset.		These	data	could	be	used	to	
determine	the	depth	of	each	of	the	ponds.		The	depth	could	be	a	key	factor	on	the	ability	of	N.	
melanostomus	survival	because	deeper	ponds	could	provide	refuge	for	large	predators	in	the	
deeper	portions	of	the	pond.		Even	if	N.	melanostomus	are	able	to	avoid	predation	in	the	
shallow	edges	during	times	of	high	water	levels,	they	would	be	forced	into	the	deeper	areas	in	
periods	of	lower	water	levels.		There	could	also	be	a	threshold	on	the	shallowness	of	ponds	
where	N.	melanostomus	could	survive	but	only	for	short	periods,	due	to	the	pond	drying	out.		
	 Despite	the	limitations	of	this	study,	valuable	information	about	the	subtle	variations	
of	inundation	patterns	suggest	that	there	are	two	limiting	factors	on	either	end	of	the	
inundation	frequency	range	for	suitable	habitat.		On	the	more	wet	side,	the	ponds	that	have	
too	large	a	portion	that	stays	consistently	wet	may	not	be	suitable	habitats,	possibly	due	to	the	
ability	of	larger	predators	to	survive	in	these	areas.		On	the	less	wet	side,	the	ponds	that	have	
too	small	a	portion	that	stay	consistently	wet	are	not	suitable	habitats	due	to	the	inability	of	
populations	to	survive	when	the	pond	dries	up	too	frequently.		
	 The	greatest	possible	addition	to	the	understanding	of	the	habitats	of	this	species	
would	be	more	field	sampling.		Due	to	the	rarity	and	limited	range	of	N.	melanostomus,	
statistical	correlations	between	the	presence	of	the	species	and	suitable	habitat	characteristics	
are	difficult	(O’Connell	et	al.,	2005).		Ultimately	the	conclusions	and	hypotheses	explored	in	this	
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study	can	only	be	supported	by	more	field	sampling	to	increase	the	number	of	known	sites.		
The	method	of	inundation	analysis	through	the	classification	of	Landsat	imagery,	can	provide	
the	data	necessary	to	determine	the	most	likely	locations	to	yield	N.	melanostomus	in	future	
sampling	efforts.		Once	the	sites	are	established,	repeated	sampling	on	a	seasonal	basis	would	
reveal	important	information	of	how	populations	fluctuate	through	time	and	at	various	water	
levels.		
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